Interleukin-1 and tumor necrosis factor stimulate arachidonic acid release and phospholipid metabolism in human myometrial cells.
Our aim was to evaluate the effects of the cytokines interleukin-1 and tumor necrosis factor on arachidonic acid release in human myometrial cells. Primary monolayer cultures of human myometrial cells prelabeled with tritiated arachidonic acid were exposed to interleukin-1 or tumor necrosis factor for varying periods and the release of tritiated arachidonic acid and its loss from phospholipids were measured by radiochromatography. To gain some information on the biologic action of interleukin-1 the contractile response to oxytocin was measured in myometrial strips preincubated with this cytokine. Data were statistically evaluated with analysis of variance or Student's test. Both cytokines caused a dose-dependent increase in tritiated arachidonate release that was suppressed by the protein synthesis inhibitor cycloheximide. Tritiated arachidonic acid release was maximal after 24 hours of stimulation with interleukin-1. Both interleukin-1 and tumor necrosis factor stimulated the release of the isotopically labeled fatty acid from phosphatidylcholine. In addition, interleukin-1 also increased the loss of arachidonic acid from phosphatidic acid and significantly potentiated the oxytocin-evoked myometrial contractility. Both interleukin-1 and tumor necrosis factor enhance arachidonic acid release, probably by inducing the synthesis of phospholipase A2 and possibly other enzymes involved in the metabolism of phospholipids. In turn, arachidonic acid itself may act as a second messenger, synergizing with other uterotonic agents, as well as serving as the precursor for prostaglandins and various other bioactive eicosanoids.